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-. me o b j e c t  of t h i s  c o n t r a c t  is  t o  sLudy the i e a a i l i i i t y  of iisiiig 

semiconductor j unc t ions  as the  sensing elements f o r  accelerometers .  

This work is  progress ing  on schedule. During t h i s  r e p o r t i n g  per iod ,  

major emphasis has been on experimentation designed t o  e x h i b i t  t he  many 

f a c e t s  of t h e  p iezojunct ion  phenomenon i n  both  s i n g l e  and mul t ip l e  

p-n junc t ion  devices  and t o  v a r i f y  the  t h e o r e t i c a l  model as developed 

f o r  t he  e f f e c t .  The d a t a  obta ined  from these  experiments are be ing  

analyzed wi th  the  a i m  of ob ta in ing  design information f o r  use i n  

t ransducers  f o r  accelerometers .  

During the  r e p o r t i n g  per iod  a method w a s  developed f o r  record ing  

cur ren t -vol tage  c h a r a c t e r i s t i c s  of p-n junc t ions  d i r e c t l y  on an x-y 

recorder .  Data a c q u i s i t i o n  was g r e a t l y  enhanced wi th  t h e  automated 

setup.  This  method was used t o  compile d a t a  on mesa diodes,  p lanar  

diodes,  and t r a n s i s t o r s  under stress. 

Mesa and p l ana r  diodes under stress were exposed t o  environmental  

temperatures  ranging  from -2OOC t o  +7OoC i n  an e f f o r t  t o  determine 

the  e f f e c t  of temperature  on stress s e n s i t i v i t y .  As was expected,  

t hese  tests i n d i c a t e d  t h a t  stress s e n s i t i v i t y  i s  temperature dependent. 

Tests were conducted t o  determine long term s t a b i l i t y  of  p-n 

juac t ions .  

environment f o r  long per iods  of t i m e .  

e f f e c t  on the  junc t ion  c h a r a c t e r i s t i c s .  

Mesa and p lanar  diodes were placed i n  a cons t an t  stress 

This  t e s t  had no apprec iab le  

Four- layer  j unc t ion  devices  were a l s o  t e s t e d  dur ing  t h i s  per iod.  

The devices  were i n d i v i d u a l l y  connected i n t o  an  o s c i l l a t o r  c i r c u i t ,  
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t he  frequency o f  which was dependent on t h e  parameters of the  junc t ion  

device.  As pred ic t ed  stress appl ied t o  the  device had the  e f f e c t  o f  

i nc reas ing  the  o s c i l l a t i o n  frequency. This  type o f  fo rce  sens ing  

eiement i s  very  promising for acceietorneters and other transducers. 

The method o f  applying stress t o  p-n junc t ions  is a major problem 

i n  t h e  design of  a l abo ra to ry  p iezojunct ion  accelerometer .  S t e e l  o r  

diamond phonograph needles  can be used t o  apply  t h i s  stress, b u t  a 

c r i t i ca l  alignment problem i s  involved. Since l a r g e  stress levels 

are requ i r ed  t o  change p-n junc t ion  c h a r a c t e r i s t i c s ,  it i s  imperative 

t h a t  the  junc t ion  area be very  small so t h a t  t he  fo rce  r equ i r ed  t o  

produce t h i s  stress i s  reasonable .  For t h i s  reason,  the  alignment o f  

t h e  needle  and junc t ion  i s  a d i f f i c u l t  p rocess  which must be performed 

under a microscope. 

Since p l ac ing  a needle  on a junc t ion  p resen t s  a problem, t h e  

p o s s i b i l i t y  of  p l ac ing  a junc t ion  on the apex of a s i l i c o n  needle  was 

inves t iga t ed .  S t r e s s  could then be a p p l i e d  by f o r c i n g  the  needle  onto  

a smooth sur face .  

A procedure us ing  e l e c t r o e t c h i n g  techniques was developed f o r  

producing s i l i c o n  need le s ,  p-n junc t ions  have been s u c c e s s f u l l y  

d i f f u s e d  onto  t h e  apex of  t hese  needles ,  and a t tempts  made t o  inco rpora t e  

them i n t o  a working l abora to ry  accelerometer.  

e l e c t r i c a l  c o n t a c t  between the  needle-diode and the  su r face  onto which 

i t  is  forced  has been a l i m i t i n g  f a c t o r  t o  t h e  success  o f  t hese  e f f o r t s .  

The forthcoming q u a r t e r  w i l l  be devoted t o  f u r t h e r  t e s t i n g  of 

The problem of  making 

j u n c t i o n  devices  and t o  the  development and t e s t i n g  of  a l abora to ry  

acce lerometer  capable  of  demonstrating t h e  p iezojunct ion  phenomenon. 

The needle-diodes descr ibed  above w i l l  be  used as t h e  b a s i c  t ransducer  

e lement  . 


